Achromobacter xylosoxidans is a new species recently proposed by Yabuuchi and Ohyama (1971) for seven strains of Gram-negative, non-fermentative bacteria which have peritrichous flagellation and produce acid from xylose. These strains were isolated from purulent ear discharges of seven patients with chronic otitis media. More recently Yabuuchi et al. (1974) described in detail 55 strains of A. xylosoxidans isolated from a wide range of clinical material. They described biochemical characters, sensitivity to antibiotics, and DNA base composition. Among their 55 strains of A. xylosoxidans were 10 strains which had been designated as groups Illa and Illb by King (1964 Yabuuchi and Ohyama (1971) , and one of these three strains (NCTC 10807) is the type strain of the species.
Received for publication 15 December 1976 CLINICAL DETAILS OF FIELD STRAINS Strain 1 was isolated in scanty growth from a bottle of blood during routine screening of blood for infection before transfusion. The blood was found to be infected, so was not given to a patient.
Strain 2 was isolated from a blood culture of a man with septicaemia and acute renal failure. The patient, who was treated with gentamicin for three weeks, died nine days after the blood culture was taken. Further details were not available.
Strain 3 was recovered as a scanty growth from a catheter specimen of the urine of a man on only one occasion. The urine never contained white cells and the organism did not appear to cause infection.
Strain 4 was isolated from the sputum of a 40-yearold woman. The patient had suffered from chronic bronchitis for many years. Sputum examinations during this period had generally shown pneumococci and haemophili. The strain of A. xylosoxidans was isolated on only one occasion, when the patient was on long-term steroid inhalation therapy.
Strain 5 came from a wound swab taken from a 38-year-old woman who had undergone mastectomy for carcinoma of the breast about nine months previously. She had already received steroid, hormonal, chemo-, and radiotherapy. About three months before the swab was taken she had immunotherapy that included administration of BCG, and acid-fast bacilli were seen in films from the swab in addition to growth of the isolate of A. xylosoxidans.
Strain 6 represented a series of isolates grown from blood culture bottles and were considered to be contaminants. Before taking blood from a patient the skin was disinfected with a chlorhexidine 595 group.bmj.com on June 20, 2017 -Published by http://jcp.bmj.com/ Downloaded from Strain 10 was isolated from a solution containing 0-5 % chlorhexidine during routine 'in-use' testing of disinfectants in the hospital. The solution was probably infected by the distilled water used for diluting the chlorhexidine. Since the distilled water tank was cleaned the organism has not be.n isolated again. No infections due to it were reported. Four additional cultures were later sent from the same hospital for examination; two of them came from two different ward stocks of chlorhexidine (0-5 % v/v in water), one came from chlorhexidine (0 5 % v/v in water) in the casualty department, and the fourth was from the distilled water tank containing the water used for diluting the chlorhexidine. We considered these five organisms to represent different isolates of the same strain since they showed identical results in 65 of the 68 biochemical tests performed, differing from each other only in motility and acid 596 group.bmj.com on June 20, 2017 -Published by http://jcp.bmj.com/ Downloaded from production from arabinose and fructose. All five isolates failed to grow at 37°C, produced acid from mannitol (the only ones in our series to do so), and were identical in their resistance to 13 antimicrobial agents.
Strain 11 was grown from a swab of a superficial wound on the left leg of a 73-year-old man; the injury was sustained by a fall in a drain at his home. The wound healed readily with saline dressings and the patient recovered fully.
BACTERIOLOGICAL STUDIES
The 11 field strains were compared with the three NCTC reference strains, including the type strain NCTC 10807 (Table 1) , in a wide range of biochemical tests (Table 2 ). Most tests were incubated at 37°C except those of the several isolates of strain 10, which failed to grow at 37°C and were incubated at room temperature (18-22°C). The methods employed were those used by Holmes et al. (1975) .
The sensitivity to antibiotics (concentrations are given in Table 3 ) was determined on Oxoid Diagnostic Sensitivity Test (DST) agar containing 0 25% (v/v) lysed horse blood. The following antibiotics were tested by incorporation of the antibiotic in paper strips (Anderson and Threlfall, 1974) : amoxicillin, ampicillin, carbenicillin, cephalexin, chloramphenicol, colistin, gentamicin, kanamycin, streptomycin, and tetracycline. Sensitivity was determined by the use of commercially prepared discs to co-trimoxazole (Oxoid Ltd, London) and separately to its two components trimethoprim and sulphamethoxazole and also to nalidixic acid (these last three antibiotics all from Mast Laboratories Ltd, Liverpool). Polymyxin B was incorporated in the DST agar. The methods used give a measure only of gross sensitivity or resistance of an organism to a particular antibiotic. Strains were judged to be resistant if their growth was clearly less inhibited than that of a strain of Escherichia coli (K12 F-prototrophic (Smith et al., 1973) ) which was used as a sensitive control.
Discs containing the vibriostatic agent 0/129 (2,4-diamino-6,7-di-iso-propyl pteridine phosphate; 
Results
The organisms were Gram-negative rods producing non-pigmented colonies on nutrient agar. The biochemical test results are shown in Table 2 and arranged by tests in which all strains gave a positive or negative result and by tests in which the strains differed. Sensitivities to antimicrobial agents are shown in Table 3 . Although giving negative results for most of the biochemical characters tested (Table  2 ) the organisms have several distinguishing characteristics by which they may be recognised. All the isolates had peritrichous flagella (Figure) . In our ammonium salt sugar medium with bromothymol blue indicator they always produced acid from xylose, generally also from glucose (13/14 strains), and sometimes from ethanol (8/14 strains), although the strains gave a negative or alkaline reaction in Hugh and Leifson's glucose 0-F medium. All the isolates reduced nitrate and produced inclusion granules after growth on /-hydroxybutyrate. The majority of the strains (12/14) grew in KCN medium.
All the isolates grew on cetrimide agar (0-03 g/100 ml; Brown and Lowbury, 1965) and the only two antibiotics to which all the strains were sensitive were carbenicillin and colistin (Table 3 ). All the isolates were resistant to amoxicillin and cephalexin and all were also resistant to vibriostatic agent 0/129. Strains 1, 2, and 7 showed sensitivity to the widest range of antibiotics including ampicillin, chloramphenicol, kanamycin, streptomycin, co-trimoxazole, nalidixic acid, and polymyxin B; in addition strains 2 and 7 were sensitive to gentamicin and strain 7 to tetracycline. It was interesting to note that while all the 14 strains examined here were sensitive to colistin (polymyxin E) two of the strains (6 and 10) were resistant to polymyxin B, although the remaining 12 strains were sensitive to this antibiotic as might be expected.
DNA BASE COMPOSITIONS
The melting temperatures (Tm) and DNA base compositions (% GC) are shown in Table 4 . The The value of 67-3 % GC for NCTC 10807, the type strain of the species, is in reasonable agreement with the value of 69-2% GC given by Yabuuchi et al. (1974) for the same strain.
Discussion
In general the 11 field strains of A. xylosoxidans examined in this study agree well in their characteristics with the three strains held in the NCTC (which include the type strain) and with the descriptions of the organism given by Yabuuchi and Ohyama (1971) and Yabuuchi et al. (1974) . Yabuuchi and Ohyama (1971) originally reported that none of their strains produced acid from glucose but corrected this statement in a later report (Yabuuchi et al., 1974) B. Holmes, J. J. S. Snell, and S. P. Lapage
The five isolates from water and disinfectant solutions represented by strain 10 showed minor differences from each other and differed from the other strains of A. xylosoxidans examined in producing acid from mannitol and in failing to grow at 37°C. Nevertheless, we think that the strain can be included in this taxon since it has peritrichous flagellation, produces acid from xylose, and conforms to the other strains examined in most biochemical characters and in DNA base composition.
Our results in tests of antibiotic sensitivity are in general agreement with those of Yabuuchi and Ohyama (1971) Strains of Achromobacter xylosoxidans from clinical material particular isolates were resistant to amoxicillin, cephalexin, chloramphenicol, tetracycline, and nalidixic acid, as were most strains in our series, but they were included among the few strains in our series resistant to ampicillin, and polymyxin B at a concentration of 300 IU/ml.
The classification of Gram-negative, non-fermentative peritrichous flagellate rods is problematical. Yabuuchi and Ohyama (1971) placed this species in the genus Achromobacter because the characters conformed to the definition of that genus given by Breed (1957 ), Hendrie et al. (1964 ), and Hugh (1970 Whatever the future generic position of A. xylosoxidans, strains of this species may be readily identified from their homogeneous and distinctive biochemical characteristics.
For easy recognition of A. xylosoxidans the salient characters are as follows: Gram-negative rods, motile by peritrichous flagella; aerobic; catalase and oxidase positive; alkaline reaction or no change in Hugh and Leifson's glucose 0-F medium; nitrate reduced; tolerate KCN: produce acid from glucose and xylose and sometimes from ethanol in an ammonium salt sugar medium with bromothymol blue indicator.
